Abstract. Several recent studies have indicated that white matter is affected in Alzheimer's disease (AD). Diffusion tensor imaging is a tool by which the white matter microstructure can be examined in vivo, and might offer a possibility for the identification of the pattern of white matter disintegration in AD. In the current analysis, we made use of a novel model-free analysis approach of linked independent component analysis to identify a motif of diffusion parameter alterations exemplifying AD. Analysis of the diffusion data of 16 AD patients and 17 age-matched healthy subjects revealed six independent components, two of which demonstrated differences between the patients and controls. Component #0 was dominated by axial diffusivity, but significant alterations in fractional anisotropy and mean and radial diffusivity were also detected. Alterations were found in regions of crossing of major white matter pathways, such as forceps, corona radiate, and superior longitudinal fascicle, as well as medio-temporal white matter. These results lend support to the coexistence of white matter disintegration of the late myelinating associating fibers and wallerian degeneration-related disintegration, in accordance with the retrogenesis and wallerian degeneration hypothesis. 
INTRODUCTION

25
Alzheimer's disease (AD) is the most common type [20, 21] , an approach that is highly 56 hypothesis-driven, and cross-study comparisons are 57 difficult. Later the analysis was extended to the whole 58 brain using voxel-based morphometric style analysis 59 [15, 22, 23] . However, the optimal analysis was com- Despite the undisputed merits of these studies, it has 66 been argued that a combination of diffusion parame-67 ters should be evaluated together in order to identify 68 disease-specific markers [18] . The patterns of vari- In the current study, we set out to identify the spatial 86 pattern of the diffusion parameter motif characteristic 87 of AD. We used linked ICA to decompose the data con-88 taining various diffusion parameters in the white matter 89 skeleton representing the core of the fiber bundles.
90
METHODS
91
Subjects
92
A total of 16 subjects diagnosed with AD (median 93 age ± SD: 77.5 ± 6.71 y) and 17 healthy controls Linked ICA is an exploratory data analysis approach for the fusion of information from several different imaging modalities. The approach was described in detail earlier [26] . The main aim of the analysis is to identify combined group level features of the multimodal data that reflect a biophysically plausible form of variability. The resulting components consist of subject loading, which indicates how much the given combination of modalities across space is expressed in individual subjects. The original, full version of the analysis decomposes the multimodal data from different modality groups with identical spatial organization in a modality group over modalities. In the current analysis, we used a restricted version of the approach, with only a single modality group of different diffusion parameters in the FA skeleton. The decomposition results in a trilinear factorization of the data:
where in an n voxel space, X n,i is the spatial map for component i, W t,i is the modality weighting for component i in modality t, and H i,r is the weight for component i in subject r. Uncorrelated Gaussian residuals are assumed, with the modality-dependent noise precision λ t :
To adapt to different scalings of the signal in each 187 modality, an automatic relevance determination [32] 188 prior is used on the modality courses (W).
189
The matrices are optimized to find estimates of the 
194
Images were thresholded at the pseudo-z-value of 3.1 195 or 2.3.
196
RESULTS
197
We decomposed the combined data of 16 patients clusters were detected in the juxtacortical white matter.
234
IC 3 was also dominated by axial diffusivity (52%)
235
and MD (29%). FA and perpendicular diffusivity had 236 only minor contribution (3% and 15% respectively).
237
The spatial map of increased axial diffusivity indi- correlated significantly with the total axon count [57] .
356
In the optic nerve of mice, a significantly decreased 
